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we penetrate its depths. But no such result has been discovered. On the 
contrary, all our deep sea soundings show a state of temperature adverse 
to this theory. According to nearly all the facts in our possession, instead 
of a theoretical rate of increase, there is a steady and somewhat uniform 
decrease, so that the bottoms of the great oceans are near the freezing 
point of fresh water. The soundings on the Telegraph Plateau, in the North 
Atlantic, sustain this, as the water was usually, at the bottom, below 40°. 
Off the coast of Norway, lat. 76° 17', long. 13° 53' E., the temperature at 
the bottom, 9,000 feet deep, was 32° and 33°, while the surface was 41°. 
The numerous soundings, both in the Atlantic and Indian oceans, by the 
Challenger, show that all the deep portions of these oceans were of a uni- 
form cold temperature, much below that of the surface. But the rocks 
underlying the great oceans, twenty and thirty thousand feet, are so much 
nearer the hot regions of the earth, that they should, if the popular theory 
is true, be far above the average temperature of the surface, if not to a 
high, almost boiling degree. 

That the interior of the earth has a higher temperature than the surface 
appears to be certain, but that a moderately high percentage of it is in a 
molten state is not sustained by science. The examples we have given, and 
many more of a similar character might be added, show that there is no 
regular rule which will give us even an approximate knowledge of the 
heat of the center of our globe. 

Some very valuable scientific investigations were made many years ago, 
by Prof. Hopkins, of London, in relation to this question. His conclusion 
was, that the crust of the earth was not less than eight hundred miles in 
thickness, and that the fluid portions of the interior, were little, if any, 
above the melting point of refractory rocks. 

Sir Charles Lyell, in Principles of Geology, says of the theory of the 
intense increase of heat toward the interior of the earth, "It seems wholly 
inconsistent with the laws which regulate the circulation of heat through 
fluid bodies." The fluid portions under volcanos must, therefore, be re- 
garded as exceptional and local. 

Prof. J Le Conte, in his recent work, says we must base our geology 
on substantially a solid globe. Prof. J. D. Dana, in his last edition of the 
Elements of Geology, makes about the same conclusion. 



KANSAS MOUNDS. 



By F. G. Adams, Topeka. 



The first recorded mention of ancient mounds in Kansas, was made of 
mounds near Fort Leavenworth, by Rev. Isaac McCoy, in his account of the 
survey made by him, of the boundary lines of the Delaware Indian reserva- 
tion in 1830. This Mr. McCoy was one of the first to bring forward the 
project of transferring to Kansas, from the East, the Indians of the various 
emigrant tribes which the settlers of Kansas found here twenty-three years 
ago, occupying large portions of what is now the most populous part of this 
State, but who have since that time nearly all been removed to the present 
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Indian Territory. Mr. McCoy was a missionary on the Wabash and St. 
Joseph rivers, in Indiana and Michigan, as early as the year 1817. Experi- 
ence had taught him that contact with frontier white men, gathering in 
around his missionary stations, resulted in undoing the work of education 
and civilization which he and his associations had for a time accomplished 
with the Indians. He became impressed with the opinion that their removal 
to a remote territory would enable the missionary work to have the full 
effect of Christianizing and civilizing the Indians. He personally present- 
ed his views to Secretary John C Calhoun, and to Presidents Monroe and 
John Quincy Adams, all of whom approved the scheme, and commended it 
to the action of Congress. After its adoption, Mr. McCoy was made the 
agent of the Government, in the assignment of reservations to the several 
tribes. In the performance of all that work; first of securing the adoption 
of his scheme of the policy of the Government, and then of personally effect- 
ing the removal and establishing his missionary stations among the Indians, 
Mr. McCoy displayed the character of a true Christian hero, the like of 
whom, it seems to me, we have scarcely had upon Kansas soil since his time. 
The simple narrative of his labors, and of those of his co-laborers, David 
Lykins, Jotham Meeker, and Robert Simmerwell, as contained in the volume 
entitled ' ' The History of Baptist Indian Missions, ' ' published in 1840, pre- 
sents examples of wonderful Christian zeal. Considering that the work 
done by these men related to efforts for the civilization of people of the 
American aboriginal race, and that the work pertained to Kansas, an ap- 
propriate subject of investigation is here suggested in the anthropological 
department of this Academy. 

Mr. McCoy made the survey of the Delaware reservation, in the months 
of October and November, 1830. The flag-staff at Fort Leavenworth was 
made the initial point of the northern boundary line. The Fort was then 
merely a military cantonment which had been established five years before. 
The line was made to take a direction west by north for a distance, so as 
to give the Delawares an outlet to the buffalo plains, shunning the then 
Kaw reservation, afterwards the Pottawatomie reservation. Thence the 
line was extended due westward, till it reached a distance of 200 miles from 
the Missouri river. During the prosecution of this survey Mr. McCoy's 
party encountered two of those sand and charcoal storms, not uncommon 
in the early days of Kansas, but now never occurring in the older portions 
of the State, in which the air became so filled with dust and the remains of 
recently burnt prairie grass that almost the darkness of night came on at 
midday. He saw and described the Great Spirit Spring, and tells us that 
the name Wa-kon-da is a term of the Kansas Indian tribe, meaning Great 
Spirit Spring. He examined the salines of the Solomon and Saline river 
country, and otherwise made his survey one of much value in a scientific 
point of view. 

This historical explanation has been made because the facts mentioned 
have a scientific bearing ; and they may not be known to all, as the book in 
which they have been found has long been out of print. 

In respect to the Fort Leavenworth mounds, Mr. McCoy says: 

"The ancient artificial mounds and fortifications, so common in the 
Western States, are seen less frequently as we go west from the Mississippi 
river, and they disappear in the prairie country original to the Indians. 
About a mile west of Fort Leavenworth, on a hill which commands a fine 
prospect in every direction, we discovered eight mounds near to each other, 
which from their relative position and their structure, attracted our par- 
ticular attention. They were about twenty-five feet in diameter at base, 
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six of them nearly in a direct line, about thirty feet asunder, and the other 
two were on each side of the line opposite to each other near the center. 
They were composed of stones and earth; the former placed in a circle. 
One of these mounds we excavated, and in the hollow within the circle of 
stones we found a few human bones, some of which had belonged to adults, 
and others to children. Excepting the pieces of the skulls, they were so 
much decayed that, with the assistance of Dr. Eice McCoy, and Dr. Bryant, 
surgeon of Fort Leavenworth, it was not easy to discover to what part of 
the human body they belonged. They had been under the action of fire, 
and were mixed with charcoal, burnt earth, and stones that had been heated 
with fire. It appeared that after the bodies had been subjected to the 
action of fire, without being consumed entirely, they were covered with 
earth. 

"Some Indians on the Columbia river burn their dead; but whether 
they leave any portion of the bones in the place of burning, I have not been 
informed. The place where these mounds were erected, and their internal 
appearance, favored the conjecture that human sacrifices had there been 
offered." 

As regards the recent examinations of the mounds, they have been only 
partial, but have been sufficiently prosecuted to demonstrate the correctness 
of Mr. McCoy's observations, and to warrant the belief that the mounds 
belong to the works of the true mound builders of North America. 

In June last, in company with Mr. Henry Kuhn, of Leavenworth City, 
I visited the location. We drove from the Fort, up to, and along the beauti- 
ful road- way, known as the "Sheridan Drive," which passes along on the 
top of that extension of the Pilot Knob ridge which circles along the west 
line of the Military Reservation, about one mile westward of the Fort. We 
found six mounds near this road, one on the west side of the road and five 
on the east side. At a more recent visit, made in company with Dr. R. J. 
Brown, of this Academy, Dr. B. E. Fryer, of Fort Leavenworth, Mr. R. N. 
Hershfield, and others, a seventh mound was seen; perhaps a quarter of a 
mile remote from the first six mentioned. The latter are in an irregular 
line, generally about forty feet apart. They are about twenty-five feet 
across at the base, and are quite flattened, none being more than four or 
five feet in height. These mounds as seen do not exactly correspond in 
number and position with those described by Mr. McCoy, and other obser- 
vations will be necessary in order to identify the particular mounds. 

At the visit in June, an excavation was made into one of the mounds. 
The excavation was commenced at about the center of the top, and an ob- 
long opening made towards the circumference, about two and one-half feet 
in width, and four and one-half feet in length, and extending to ths bottom, 
about four feet. Stones projected from the top of the mound, and stones 
of all sizes were closely intermingled with earth to the depth of about two 
feet, causing much labor with pick to proceed to that depth with the digging. 
After that, soft earth, easily thrown out with the spade, was found, to near 
the bottom, when some more stones were found. These had marks of fire, 
as did also the earth in some places near the bottom. Fragments of bones 
were found intermingled with the stones and earth near the bottom. The 
fragments are here exhibited. Some of them appear to be somewhat 
charred. Some pieces of skull are evidently human remains. The others 
may be. But here is a fragment of deer horn, apparently partially charred. 
One tooth thrown from this mound, now in the possession of Dr. Fryer, 
was identified by him as a human tooth. 

At the more recent visit spoken of, another of the mounds was opened 
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in part. This mound exhibited at the top an elliptical boundary line of 
projecting points of stones; the ellipse measuring twelve feet by nine feet 
in its axis. No stones appeared at the surface, except in the curved bounds 
of this ellipse. The excavation was made through one end of this ellipse, 
and an irregularly laid stone wall was found extending from the top of the 
mound to the bottom at this place. The partial excavation made indicated 
that such a wall followed the elliptical line of projecting stones around the 
mound, inclosing a mass of earth within. Near the bottom at the place 
opened was found, extending inward from the wall towards the center of 
the mound, a vault-like opening. This, however, may have resulted acci- 
dentally by reason of the immethodical manner in which the wall was laid 
up. No human remains or other relics were found in making this imperfect 
examination of this mound. 

It was hoped that opportunity would admit of a more thorough exam- 
ination of the Fort Leavenworth mounds. Yet, while what has been done 
affords materials for but little additional to the contributions of scientific 
knowledge brought in at the meetings of this Academy, what is here pre- 
sented may prove of service, as leading to investigations yet to be made in 
the direction of determining to what extent the works of the mound builders 
exist in Kansas. These mounds are, it is believed, the only ones yet seen in 
Kansas, of which any record has been made. 



ON THE DERMAL COVERING OF A MOSASAUROID REPTILE. 
(Liodon dyspelor Cope.) 



By Prof. F. H. Snow, of the University of Kansas. 



The geological section of the Kansas University scientific expedition 
for 1878, in charge of Prof. B. F. Mudge and the writer, examined w T ith care 
a portion of the blue-gray shales and the yellow limestones along the Hack- 
berry creek, in Gove county, Kansas. These rocks belong to the Niobrara 
group of the cretaceous formation. The locality had been previously visited 
by several parties of geological explorers, who had obtained from it many 
valuable fossils, and it was hardly expected that the gleanings from a field 
so thoroughly worked would contain anything of unusual value. But the 
frosts and rains of a single year had exposed to view many remains of 
fishes and saurians, and our labors were unexpectedly and abundantly re- 
warded. In less than three weeks, 41 saurians, 117 fishes, and 6 pterodac- 
tyls (Pteranodons) were discovered, many of them in almost perfect con- 
dition, and all of them of sufficient value to justify their transportation for 
a distance of 300 miles, to take their places in the cabinets of the Univer- 
sity. 

The most valuable specimen was a saurian, found in the yellow lime- 
stone, by the writer. A single vertebral bone was first observed, on June 
17th, upon the blue shale at the bottom of a narrow ravine. No further re- 
mains were discovered until the following day, when a systematic search 
was made, in company with my assistant, Mr. L. L. Dyche. We soon detect- 
ed a second bone, this time one of the phalanges, lying loosely upon the 
side of the ravine, several feet above the first' bone, and a little farther up 
the ravine. In a few moments more the head of a vertebra was obscurely 
seen in the face of the solid limestone, about eight feet from the top of 



